In this study we investigated the morphology and growth kinetics of the interfacial intermetallic compound layers formed between a Cu substrate and SnCu based solders. We simulated the wave soldering process and subsequent ageing both at dierent temperatures and reaction times. The near eutectic Sn0.7Cu alloy and Ni enriched Sn0.7Cu0.05Ni alloy were studied. Moreover, we measured the tensile strength of the simulated solder joints and analyzed fracture surfaces.
cooling, the bonding Cu segment was cut o, and a simulated solder joint with a precise gap was obtained.
Results and discussion

The morphology of IMC layer after soldering
In the SC alloy, the IMC layer of Cu 6 Sn 5 phase formed during the rst seconds after dipping the substrate into the molten solder and did not grow any further (Fig. 1a ).
An and after reaching this state the IMC layer starts to grow in thickness [9] . In our case, when the samples were prepared in a virtually innite reservoir of molten solder with constant composition, the IMC layer did not grow.
Rare regions of several tens of micrometers in diameter
are observed where uniform layer of Cu 3 Sn phase was formed on the interface between substrate and Cu 6 Sn 5 .
In places where Cu 3 Sn was formed, further dissolution of the substrate was prevented. Fig. 1 . Morphology of IMC layers after soldering (light microscope).
Fig. 2. Morphology of IMC layers after ageing (SEM).
In the SCN alloy which diers from SC only by addition of 0.05 wt% of Ni, the morphology of the IMC layer is completely dierent (Fig. 1b) . With increasing reaction time its thickness grows. Growth kinetics is even faster than in binary SnCu alloy during reowing experiments. The morphology of the layer is not typically P. Harcuba, L. Tr²ko scallop-type but more uniform with entrapped solder islands surrounded by the (CuNi) 6 Sn 5 IMC phase containing 510 at.% of Ni [9] . At any temperature and even at the longest reaction time, no layer of Cu 3 Sn phase was observed.
The morphology of IMC layer after ageing
During ageing at elevated temperature, the IMC layers further grow. In near eutectic alloy, SC scallops of Cu 6 Sn 5 phase grow (Fig. 2a) . During ageing of samples prepared in SCN alloy, a planar IMC layer consisting of small grains of (CuNi) 6 Sn 5 grows (Fig. 2b) . It is compact without any solder islands, contrary to the layer after reaction with molten solder.
Only a very thin layer of Cu 3 Sn phase was observed at the interface between the substrate and (CuNi) 6 Sn 5 phase.
Growth kinetics of the IMC layer formed at samples prepared in SCN alloy is only slightly faster than in SC alloy.
Strength of solder joints
Sets of samples were prepared in solder bath at tem- (Fig. 4b) . In the center of each depression, the IMC layer is revealed.
Brittle intercrystalline fracture along grain boundaries of solder observed occasionally only on samples prepared in SC alloy (Fig. 4c) . Samples with this type of fracture exhibit the highest ultimate tensile strength (UTS).
On samples prepared at reaction time 320 s, we observed most often the brittle transcrystalline fracture through crystallites of IMC (Fig. 4d) . Only occasionally the ductile dimple fracture was observed.
Samples for studying the eect of ageing were prepared with a larger but more precise gap between Cu parts which caused lower UTS but signicantly increased the reproducibility of the tests. It has been shown that ageing has a similar eect on the solder joint made of both alloys. UTS decreases with increasing ageing time (Fig. 5) . However, the ageing temperature has almost no eect. UTS of joints prepared in SC alloy is smaller in all conditions. Analysis of fracture surfaces most often showed ductile dimple fracture. Crack propagates along the IMC/solder interface. The strength of the joints also decreases with ageing time.
